ABSTRACT
INTRODUCTION
With the continuous development of economy and technology, people's living standards were constantly being enhanced and thereby energy demand surged in Vietnam. The As an agricultural country with a high proportion of the economy, Vietnam has huge biomass energy sources, specially rice husk, the by-products of rice production. So if it takes advantage of the energy from the abundant byproducts of rice, it can meet 27% of demand for primary energy consumption [2] . Gasification was a potential technology can replace fossil energy sources. Therefore, the study of gasification, sophisticated technology, was one of the urgent issues. Modeling methods, was carried out in recent years, can be divided into 4 groups: thermodynamic equilibrium, kinetic, Computational fluid dynamics (CFD), Artificial neural network [3] . Computational Fluid Dynamics (CFD) can be employed to investigate this process in detail by linking experimental data and numerical simulation and helping to reduce the complexity of experimental work. Gasification was a multiphase model that was mixed with chemical reactions. To solve this model, there were two approaches: the discrete element method (DEM) and Eulerian approaches. For DEM-based simulation, the framework for the application of the natural and physical models was provided. But it was computationally expensive, especially when the chemical reactions were supplemented [4] .
In this research, the model was simulated on Ansys Fluent combined UDFs (UserDefined Functions) and C code with Eulerian approaches to model the gasification process.
Geometry dimensions, temperature of combustion zones, height of combustion zone in the model were obtained from the pilot updraft gasification system of rice husk. The purpose of this study was to improve the gasification of rice husk and towards optimizing the operational processes. Figure 1 . The pilot updraft gasification system.
MODEL DESCRIPTION
The pilot updraft gasification system was showed in Figure 1 , the gas obtained on the top of gasifier. AutoCAD software was used to create geometry for this system, ICEM CFD was used for the meshing process. Pilot equipment whose height was 740mm in cylindrical section, 260 mm in cone section. 
RICEHUSK CHEMICAL FORMULA
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Rice husk was a complex mixture of organic substances consisting mainly of components: Carbon, Hydrogen and Oxygen. Proximate and ultimate analyzes of rice husk were given in Table I and Table II [14] . The identification of the chemical formula of biomass was quite complicated, some approximation method was employed to determine relatively its chemical formula. One approach was based on utilization of elemental composition from ultimate analysis of dry biomass and could be displayed as in Eq (1-3) which was based on a single atom of carbon [5] Typical chemical formula of biomass was
Based on data from 
Governing Equations
The mass, energy and species equations of the gas phase and solid phase were described as follow:
Solid Phase
3) Species Equation
5) Porous media
Porous Media Model was used for describe flow through packed beds. Porous media were modeled by the addition of a momentum source term to the standard fluid flow equations. The source term was composed of two parts: a viscous loss term and an inertial loss term [6] .
The permeability and inertial loss coefficient in each component direction could be identified as:
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Chemical Kinetics Model
1) Drying
The moisture in the biomass was evaporated as the high-temperature:
ANSYS Fluent was applied in drying process.
The evaporation-condensation model was a mechanistic model with a physical basis. It was available with the mixture and Eulerian multiphase models. Based on the following temperature regimes, the mass transfer can be described as follows: [11] If T>Tsat
2) Pyrolysis
The pyrolysis reaction was expressed as: 
Char Consumtion
1) Char Gasification
The reactions occurred in the gasification zone include the gasification reactions of char and water, carbon dioxide and hydrogen.
The reaction rate of char gasification reaction depended on several effects like mass transfer in the gas phase, diffusion, chemical reaction and the particle surface. The overall reaction rate was introduced. [7] , ,, * 1 1 
Kinetic constants for the gasification reactions were listed in Table 4 .
2) Char Combustion
In Combustion Zone, rice husk char oxidized with the supplied air 2 2
Similarly, to the gasification reactions an overall reaction was introduced [7] Kinetic constants for the combustion reactions were also listed in Table 3 . Table 4 showed kinetic data of gas phase reactions 
SIMULATION WITH ANSYS FLUENT CFD
Simulations were conducted on ANSYS Overall, the composition of gas with using air-steam agent were higher than using air agent, except CO. Comparing the effect of different steam/air ratio, it could be seen that increase of the ratio result in higher molar fraction of gas (C 2 H 2 , CH 4 , H 2 ) caused by the transition of hydrogen from steam to syngas through gasification reactions and water-gas shift reaction.
In Figure 4 , the amount of CO in process using air agent was increased dramatically at 70s because the drying process was reached equilibrium. A decrease in moisture content drove a water gas shift reaction toward the side with more CO. This model using non-continuous approach resulted in decrease of combustible gas over time. In Figure 8 -12, while the steam content of the gasification agents was increasing, the temperature of the process decreased.
Combustion process decreased and gasification one increased gradually which demonstrated gasification process was significantly affected by steam-air gasification agents. Figure 12 showed that when steam-air gasification agent consisted of 80% steam, the temperature of areas in the process had the temperature ranging from 600K to 700K leading to gasification process operated more effectively. Figure 13 shows validation of present model with experimental data [15] which was in well agreement. The average composition of CO2, CO, CH4, H2, N2 were compared with Raharjo 's calculation and experimental data from the rice husk gasification system using air agent. Table VII provides 
CONCLUSION
The CFD model of gasification process with Euler-Euler approach combining with
UDFs code was applied in this research. Entire process model was able to be simulated by 2D CFD model, it was important means in understanding mechanism of process and the composition of syngas, outlet temperature, 
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